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Abstract 
This paper describes about the research productivity of Astronomy and Astrophysics research in 
India. The study is an investigation of total research productivity of India’s Astronomy and 
Astrophysics research for the period of thirty years during 1988-2017. Total 20,311 research 
publication’s bibliographic data were harvested from Web of Science (WoS) bibliographic 
database and analyzed using scientometric tools and techniques. The research is conducted with 
a purpose to know the Astronomical literature growth, document types, open access 
publications, prolific source journals, collaborating countries, research funding agencies as well 
as prolific institutions and authors of India. Findings also indicate the publication pattern, 
CAGR, degree of collaboration, H-Index as well as the nature of the research activities carried 
out. 
 
Keywords: Bibliometric, Scientometrics, Research productivity, Citation analysis, Research 
evaluation, Authorship Pattern, Astronomy & Astrophysics. 
 
1. Introduction 
Astronomy is the oldest scientific discipline human kind has ever known. Being an ancient 
culture, India has a long tradition of astronomy and its related activities. At present we have no 
definite clues to the astronomical knowledge of the Harappan people although Rigveda contains 
stray astronomical reference. The oldest Indian exclusively devoted to the subject is the Vedanga 
Jyotisha, which is generally dated 1400 BC. Mathematically rigorous, siddhantic astronomy 
began in AD 499 with the influential treatise ‘Aryabhatiya’1. 
Modern Astronomy was brought to India by the western countries, mainly by the British 
who ruled the country for centuries; they looked-for it as navigational aid. Telescopes were used 
in India from time to time by the English and the French in the 17th century. However, it was in 
the 18th century that modern astronomy was openly patronized for reasons of the government and 
first observatory was set up at Madras in 1790. 
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The 20th century saw the execution of Indian response to modern science. Astronomy & 
Astrophysics in India have come a long way after getting freedom from British. A number of 
Astronomical centers have come up that tries to find out the universe in various wavelength 
bands, from ground and from space. In addition, theoretical astronomy is being carried out at 
different institutions. India’s contribution in the development of astronomy has been accelerated 
over a period of time and has shown a significant growth. 
 
In the last decade of 20th century, Globalization, evolution of internet and adoption of 
other modern technology has proven its impact on Astronomy & Astrophysics like other 
subjects. So, Research productivity of Astronomy & Astrophysics is also affected by these 
technological changes.  It was required to evaluate Astronomy & Astrophysics research 
productivity of India in modern context. 
 
Bibliometrics is the quantitative study of the published literature and communication. This could 
include identifying emerging areas of scientific research, examining the development of research 
over time, or geographic and organizational distributions of research2. Scientometrics is the study 
of the quantitative aspects of science as a discipline. It is part of the sociology of science and has 
application to science policy-making. It involves quantitative studies of scientific activities, 
including, among others, publication, and so overlaps bibliometrics to some extent3. 
2. Review of Literatures 
 
Many bibliometric or scientometric studies have been done so far in the evaluation of 
productivity of different subjects. A broad range of literature was reviewed for the present study. 
Wang, Fu and Ho4 had evaluated the scientific publications of National Taiwan University 
(NTU) and Peking University (PKU) during 2000-2009, compared it using scientometric 
indicators and shown the publication outputs, publication patterns and inter-institutional 
collaborations of the two universities.  
Roula and Anastassios5 investigated the effect of the NRF programme on the research 
publication of the South African Social Science Researchers for the period 1981-2006 and 
observation shown a significantly positive growth on the research output. 
Majhi and Maharana6 assessed the growth in publication of Physical Science research in 
Sambalpur University during 1971-2010 as shown in Scopus bibliographic database. The study 
revealed that the contributions in physical science literature ranged from single authored to multi 
authors and the quantum of research output dominated by the collaborative research. 
Khosrowjerdi and  Bayat7 conducted a study with aims to evaluate the nanotribology research 
output at global level using scientometric indicator tools for the period 1996-2010 and assessed 
the performance of the prolific countries, institutes and most preferred journals.  
Meena and Nagarajan8 assessed Indian malaria research publications during 1974–2013 using 
different bibliometric indicators. Data was retrieved from Scopus database. The study examined 
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the pattern of growth of the research output, its collaboration with other countries in different 
subfields.  
Aghafi, Asadi and Osareh9 found that the upward trend in collaborative Science and Technology 
research at the international level is noteworthy in the present ICT era.  
Karpagam10 carried out a scientometric study to analyze and evaluate nano-biotechnology 
research during 2003-2012, studied the growth, publications contribution share and citations, 
share of international collaborative papers and contributions of major collaborative partner 
countries. 
Gopikuttan and Awasthy11 measured research productivity of Kerala University and results of the 
study indicate that Chemistry, Physics, Astronomy & Astrophysics are the prime areas of 
research. The maximum numbers of international collaborations are with scientists from USA. 
Shubhada Nagarkar12 studied the productivity of faculty members of the Department of 
Chemistry, University of Pune using various bibliometric parameters viz; number of papers, 
citations received, collaborations, productivity of journals, subject sub-categories and authorship 
pattern etc. 
Mishra and Sarangi13 conducted bibliometrics studies of IITs & NITs during 2012-14 and 
ranked these technology institutes as per the citations received for their research papers and 
faculty h-index.  
Patel14 carried out a Scientometric analysis of publications during 2012-2016 of National 
Institute of Technology, Kurukshetra as reflected in Web of Science database and found that 
most of the literature was published as conference papers (68.18%), most collaborating institute 
was IIT Roorkee and two authorship patterns is in dominance (59.09%).  
Kumar15 conducted a scientometric study to analyze and evaluate the research productivity of an 
astronomical research institute of India (ARIES, Nainital) and shown the citation received, H-
index, prolific authors, journals preferred, project funded researches and found that collaborative 
research are more preferred by the scientist.   
All of the above discussed bibliometric / scientometric studies analyzed the Institutional 
productivity, citation analysis, authorship pattern, areas of research, most prolific authors, 
preferred journals for publication. Majority of the bibliometric studies have shown the 
quantitative aspect for measuring the research productivity. 
 
3. Objectives 
➢ To evaluate the astronomical research productivity of India. 
➢ To know the research productivity of astronomical scientist of India. 
➢ To trace out the rate of growth in research publications in Astronomy & Astrophysics. 
➢ To find out the citation impact of astronomical research in India. 
➢ To find out the authorship pattern of the research output in Astronomy & Astrophysics. 
➢ To find out the core journals of this subject domain. 
➢ To find out the share of contribution in the research by top Astronomical Research Institute 
of India. 
➢ To find out India’s contribution in Astronomy & Astrophysics research in the world. 
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4. Scope of the study 
The scope of the study is to find out the astronomy & Astrophysics research productivity of 
Indian scientist as well as contribution of top astronomical research institute of India in 
comparison with whole astronomical research in India as well as India’s contribution in the 
World. The duration of the study is limited up to a specific period of thirty years from 1988 
to 2017. 
5. Data Source 
 
Thomson Reuters’s (Now, Clarivate Analytics) Web of Science16 (WoS) bibliographic 
database was used to harvest the bibliographical data of referred research publications of India.  
‘Advance search’ option was used with the field tag ‘SU’ (Subject) and ‘CU’ (Country) with the 
Boolean operator ‘AND’ i.e. (SU=Astronomy & Astrophysics) AND (CU=India).  The Time 
horizon was used for thirty years from 1988 to 2017. Total 20,311 research papers bibliographic 
data were retrieved with the above mentioned syntax for scientometric analysis. Bibexcel and 
Pajek software were used for data analysis, processing and visualization.  
6. Data Analysis, Interpretation and visualization 
6.1 India’s ranking in Astronomy & Astrophysics Research 
       (World’s Top 20 Astronomy & Astrophysics research countries)  
 
Rank Country Research Publications Percentage (%) 
1. USA 2,34,310 39.87 % 
2. Germany 82,522 14.04 % 
3. England 67,641 11.51 % 
4. France 59,062 10.05 % 
5. Italy 54,751 9.32 % 
6. Japan 41,942 7.14 % 
7. Russia 36,961 6.29 % 
8. Spain 35,742 6.08 % 
9. China 30,209 5.14 % 
10. Canada 29,381 5.00 % 
11. Netherlands 24,602 4.19 % 
12. Australia 20,807 3.54 % 
13. India 20,311 3.46 % 
14. Switzerland 19,844 3. 38 % 
15. Brazil 15,099 2.57 % 
16. Chile 14,714 2.50 % 
17. Poland 14,357 2.44 % 
18. Sweden 11,538 1.96 % 
19. Scotland 11,499 1.96 % 
20. Mexico 11,038 1.87 % 
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World’s Total Astronomical 
Publication during 1988-2017 
5,87,637* 
India’s total research productivity 
in all subjects during 1988-2017 
11,37,427# 
[India’s A & A Publication=20,311 (1.79 %)] 
         Table-01                                 (*, # Source: Web of science)                                                                       
USA is the world’s top contributor in the field of Astronomy & Astrophysics and has contributed 
39.87 % with first rank. Germany 14.04 %, England 11.51 %, France 10.05 %, and Italy 9.32 % 
hold second, third, fourth and fifth rank respectively. India holds 13th rank with 20, 311(3.46%) 
research papers out of world’s 5, 87, 637 total publications in the field of Astronomy & 
Astrophysics during 1988-2017. 
 India has published total 11, 37, 427 research papers in all subjects out of that 20, 311(1.79%) 
research papers in the field of Astronomy & Astrophysics during the period 1988-2017. It shows 
very less research contribution in the field of Astronomy & Astrophysics in comparison to its 
gross publications during 1988-2017. 
6.2 Year wise distribution  and growth of publications 
 
Year Publication 
(%) 
CAGR* Total 
citation 
received 
Average 
citation per 
paper 
Citing 
Articles 
H-Index 
1988 344 (1.69) - 3,048 8.86 2,902 27 
1989 362 (1.78) 5.23 % 3,443 9.51 3,208 28 
1990 455 (2.24) 25.69 % 4,617 10.15 4,105 35 
1991 427 (2.10) -6.15 % 4,664 10.92 4,356 33 
1992 392 (1.93) -8.20 % 4,382 11.18 4,026 33 
1993 497 (2.45) 26.79 % 6,742 13.57 6,067 42 
1994 427 (2.10) -14.08 % 7,749 18.15 7,112 44 
1995 422 (2.08) -1.17 % 5,963 14.13 5,478 40 
1996 397 (1.95) -5.92 % 9,035 22.76 8,172 43 
1997 460 (2.26) 15.87 % 7,229 15.72 6,594 40 
1998 448 (2.21) -2.61 % 9,937 22.18 8,964 48 
1999 448 (2.21) 0 % 8,484 18.94 7,298 47 
2000 472 (2.32) 5.36 % 10,339 21.9 9,392 47 
2001 561 (2.76) 18.86 % 11,220 20 9,750 53 
2002 526 (2.59) -6.24 % 14,321 27.23 12,395 49 
2003 490 (2.41) -6.84 % 14,633 29.86 12,210 50 
2004 488 (2.40) -0.41 % 16,120 33.03 14,017 59 
2005 633 (3.12) 29.71 % 12,506 19.76 10,574 54 
2006 693 (3.41) 9.48 % 17,408 25.12 14,578 56 
2007 675 (3.32) -2.6 % 12,800 18.96 10,825 52 
2008 780 (3.84) 15.56 % 19,321 24.77 16,297 58 
2009 859 (4.23) 10.13 % 17,381 20.23 14,610 54 
2010 861 (4.24) 0.23 % 15,604 18.12 12,515 58 
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2011 953 (4.69) 10.69 % 18,214 19.11 14,154 53 
2012 1060 (5.22) 11.23 % 21,600 20.3 17,111 55 
2013 1145 (5.64) 8.02 % 17,678 15.44 13,497 51 
2014 1220 (6.01) 6.55 % 23,784 19.5 16,405 57 
2015 1211 (5.96) -.074 % 11,055 9.13 8,327 38 
2016 1336 (6.58) 10.32 % 10,926 8.18 6,927 39 
2017 1269 (6.25) -5.01 % 2,183 1.71 1,734 16 
Total 20,311(100 %) 4.99 % 3,91,888 19.29 2,83,300 163 
Table-02                     (*CAGR= Compound Annual Growth Rate) 
 
Graph-01 
 
Astronomy & Astrophysics research productivity in India has increased in terms of number of 
publications during the period 1988-2017. Minimum 344 research papers were published in the 
year 1988 and highest number- 1336 in the year 2016. The above graph shows up & down in 
number of publications but in average, the publication has increased over the years. In the year, 
1991-92, 1994-96, 1998, 2002-04, 2007, 2015 and 2017 number of publication decreased but 
that is minimal and ignorable except 1994(-14.08 %). Over all, the numbers of research 
publications are increasing. The Compound Annual Growth Rate (CAGR) has been calculated 
with the Formula: CAGR= (Ending Value / Beginning Value) 1/n-1 -1 (Choi, D.G. et al.17) and 
observed 4.99 % average CAGR of Astronomy & Astrophysics research publications in India. 
 
The total citation received for 20,311 research papers were 3, 91,888. An average citation 19.29 
was received for these publications during the period 1988-2017. H-index for 20, 311 research 
papers published during 1988-2017 counted 163. Highest average citation (33.03) and H-index 
(59) received for papers published in the year 2004.  The citation received (3, 91,888) were more 
in comparison to the citing articles (2, 83,300) that shows Indian scientist’s work got more 
recognition in the scholarly community of Astronomy & Astrophysics.  
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6.3  Document Type 
 
Document 
Type 
Numbers Percentage 
 
Journal Articles 17889 88.07 % 
Conference 
Proceeding 
papers 
2346 11.56 % 
Reviews 242 1.19 % 
Letter 211 1.04 % 
Note  156 0.77 % 
Correction 88 0.42 % 
Meeting 
Abstract 
80 0.39 % 
Editorial 59 0.29 % 
Reprint 8 0.04 % 
Biographical 2 0.01 % 
Table-03, Graph-02 
Indian research productivity has come out in different form of scholarly communication. Indian 
Astronomy & Astrophysics has produced 17889 (88.07 %) papers as journal articles, 1346 
(11.56 %) conference papers, 242(1.19 %) reviews, 211(1.04 %) letters, 156 (0.77 %) note, 88 
(0.42 %) corrections, 80 (0.39 %) meeting abstracts, 59 (0.29 %) editorials, 8 (0.04 %) reprints 
and 2(0.01%) biographical during 1988-2017. Indian researchers mostly prefer to publish their 
research articles in journals. 
6.4 Type of Publications  
 
Type of Publication No. of Publication Percentage 
Open Access  6207 30.56 % 
Subscription/paid access  14104 69.44 % 
Total 20,311 100 % 
Table-04 
India has published 6207 (30.56 %) articles in open access publication media and 14104 (69.44 
%) papers in subscription based/paid access publication media during 1988-2017. It shows that 
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almost one third articles are published in open access, the trend is welcoming but more 
appreciation are needed to published the articles in open access publication media that may help 
to get widely use of  research results and receive more citations. 
 
6.5     Subject wise research coverage  
 
Areas of Research No. of Publications Percentage (%) 
Physics -Particles Fields  7402 36.44 % 
Physics -Nuclear  2283 11.25 % 
Meteorology, Atmospheric sciences  1575 7.76 % 
Geosciences Multidisciplinary  1184 5.83 % 
Physics Multidisciplinary  870 4.29 % 
Aerospace Engineering  219 1.08 % 
Geochemistry Geophysics 160 0.79 % 
Instrumentation 159 0.78 % 
Remote sensing  134 0.66 % 
Telecommunications 106 0.52 % 
Applied Physics 88 0.43 % 
Optics  82 0.40 % 
Physics- Fluids Plasmas 50 0.25 % 
Information Science 35 0.17 % 
Biology 27 0.13 % 
Mechanics 25 0.12 % 
Chemistry -Multidisciplinary 23 0.11 % 
Mathematics-Applied 23 0.11 % 
Computer science 20 0.10 % 
Electrical & Electronic Engineering 14 0.07 % 
Table-05 
India’s Astronomy & Astrophysics research papers have been published on various dimension of 
the subject and have overlapped in other subjects too due to its interdisciplinary sub- domain 
nature. Some of the top covering subjects of research are: Physics-Particle field (36.44 %), 
Physics –Nuclear (11.25 %), Meteorology & Atmospheric sciences (7.76 %), Geosciences 
Multidisciplinary (5.83 %), Physics Multidisciplinary (4.29 %), and Aerospace Engineering 
(1.08 %) etc. during the period 1988-2017. The key word clustering graph has been given below 
that shows the important areas; how research terms are interrelated and denotes the overlapping 
of research work. 
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Graph-03: Key words - clustering Graph 
 
6.6 Top 20 research collaborating country  
 
Rank Country Collaborative 
Publications 
Percentage 
 
1 USA 4905 24.15 % 
2 Germany 2868 14.12 % 
3 France 2323 11.43% 
4 Russia 2026 9.98 % 
5 England 2003 9.86 % 
6 Italy 1963 9.67 % 
7 Spain 1684 8.29 % 
8 China 1661 8.18 % 
9 South Korea 1515 7.46 % 
10 Switzerland 1387 6.83 % 
11 Japan  1373 6.76 % 
12 Netherlands 1335 6.58 % 
13 Poland 1235 6.08 % 
14 Taiwan 1131 5.57 % 
15 Brazil 1085 5.33 % 
16 Australia 1065 5.24 % 
17 Canada 995 4.90 % 
18 Czech Republic 849 4.18 % 
19 Hungary 773 3.81 % 
20 Austria 741 3.65 % 
Table-06, Graph-04 
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Graph-05-Co-authorship country 
 
USA (24.15 %) is the most collaborative country with India in the field of Astronomy & 
Astrophysics research followed by Germany (14.12 %), France (11.43 %), Russia (9.98 %), 
England (9.86 %), Italy (9.67 %), Spain (8.29 %), China (8.18 %), South Korea (7.46 %), etc. 
during 1988-2017. China, South Korea, Japan and Taiwan are the most collaborative Asian 
countries among top 20 countries. Sixteen (16) countries are from western world among top 20 
collaborative countries during 1988-2017. 
 
6.7 Top 20 Prolific Institutions 
 
Rank Institutions TP* TC* ACPP* WSC* CA* WCA* H-
index 
1 TIFR, Mumbai 3,883 99,432 25.61 91,138 64,122 61,457 97 
2 IIAP, Bangalore 2023 25,326 12.52 21,085 16,251 14,974 59 
3 IUCAA, Pune 1,880 61,984 32.97 54,751 32,631 31,313 100 
4 PRL, Ahmedabad 1,388 15,460 11.14 13,443 10,572 9,785 50 
5 Punjab Univ., Chandigarh 1,044 34,330 32.88 32,197 19,384 18,621 77 
6 DU, Delhi 964 24,864 25.79 23,169 15,583 14,938 63 
7 SINP, Kolkata 902 23,241 25.77 22,021 15,337 14,797 66 
8 RRI, Bangalore 875 15,194 17.36 13,335 9,184 8,634 58 
9 ARIES, Nainital 863 10,492 12.16 8,330 6,450 5,914 44 
10 IISc, Bangalore 683 11,093 16.24 9,859 7,734 7,366 48 
11 BARC, Mumbai 564 15,476 27.44 14,917 11,120 10,831 53 
12 BHU, Varanasi 461 5017 10.88 4517 3628 3395 33 
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13 HRI, Allahabad 432 8,427 19.51 7,797 6,094 5,836 45 
14 Pune Univ., Pune 408 8,625 21.14 7,453 5,777 5,569 42 
15 Jadavpur Univ., Kolkata 397 4,940 12.44 4,357 3,195 2,957 33 
16 SNB NCBS, Kolkata 396 5,644 14.25 4,349 2,737 2,446 35 
17 IoP, Bhubaneswar 375 7,571 20.19 7,160 5,001 4,819 46 
18 IIGM, Mumbai 354 3,608 10.19 3,074 2,497 2,286 28 
19 ISRO-VSSC , 
Thiruvananthapuram  
345 3,418 9.91 2,896 2,238 2,039 25 
20 IMS, Chennai 323 5,422 16.79 5,114 4,267 4,117 35 
Total 18560 (91.38 %) 
Table-07 
(* TP=Total Publications, TC= Total citations, ACPP= Average citations per paper, WSC =Citation Without self 
citations, CA=Citing articles and WCA= citing articles without self citations) 
 
 
Graph-06-Co-authership Organization 
 
TIFR, Mumbai is the most prolific institutions in the field of Astronomy & Astrophysics 
research, have published 3883 papers and received average citation per paper (ACPP)-25.61 and 
H-Index 97. IIAP Bangalore, IUCAA Pune, PRL Ahmedabad and PU, Chandigarh is on 2nd, 3rd, 
4th and 5th positions respectively among most prolific institutions. IUCAA Pune has received 
highest ACPP (32.97) and highest H-Index (100) among top 20 prolific institutions. Punjab 
University, Chandigarh has received second highest ACPP (32.88). IUCAA, PU, BARC, DU and 
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SINP have received more ACPP than TIFR. Among top 20 prolific institutions, 05 universities 
and 15 research institutions have positioned. 91.38 % research articles have been contributed by 
top 20 prolific institutions. 
6.8  Top 20 Prolific Journals 
 
Ran
k 
Journal TP TC ACPP WSC CA WCA H-
index 
IF*  
1 Physical Review D 3752 83,369 22.22 75,671 48,281 45,667 102  4.57 
2 Physics Letters B 2131 64,332 30.19 61,860 43,204 42,026 93   4.81 
3 MNRAS 1815 29,555 16.28 25,863 18,812 17,657 64 4.96 
4 Astrophysics and Space 
Science 
1681 10,047 5.98 7,717 4,684 3,912 36 1.62 
5 Astrophysical Journal 1493 32,597 21.83 30,622 23,123 22,268 75 5.53 
6 Astronomy & Astrophysics 1226 39,938 32.58 36,688 26,254 25,619 78 5.01 
7 Advances in Space Research  557 2,928 5.26 2,697 2,470 2,343 25 1.40 
8 Journal of Geophysical 
Research -Space Physics 
505 6,166 12.21 5,229 4,109 3,769 35 2.73 
9 Journal of Astrophysics and 
Astronomy 
502 2,151 4.28 2,002 1,859 1,761 19 0.39 
10 Classical and Quantum Gravity 454 10,275 22.63 9,919 7,609 7,413 50 3.12 
11 Solar Physics 454 5,419 11.94 4,862 3,623 3,366 36 2.68 
12 Indian Journal of Radio Space 
Physics 
446 934 2.09 934 756 756 13 - 
13 International Journal of 
Modern Physics D 
403 8,346 20.71 8,101 6,105 5,962 30 2.48 
14 General Relativity and 
Gravitation 
338 4,192 12.4 4,074 3,165 3,074 31 1.62 
15 Astronomical Society of the 
Pacific Conference Series 
335 429 1.28 413 386 374 10 - 
16 Annales Geophysicae  287 3,585 12.49 3,409 2,644 2,540 26 1.61 
17 Journal of Cosmology and 
Astroparticle Physics 
259 3,882 14.82 3,655 3,259 3,147 24 4.73 
18 IAU Symposia 218 28 0.13 28 28 28 3 - 
19 Journal of Physics Conference 
Series 
190 236 1.24 236 226 226 7 - 
20 Planetary and Space Science 186 1,879 10.1 1,775 1,542 1,483 21 1.89 
Total Publications 17,232 (84.84 %) 
                                                                           Table-08          (IF*= JCR-Impact Factor-2017) 
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Physical Review-‘D’ is the most chosen journal for research publication by the scientist of India 
in Astronomy & Astrophysics, and has published 3752 (18.47 %) of the research papers during 
1988-2017. Physical Review-‘D’ has received 83,369 citation and have highest H-index 102. 
Physical Letters B, MNRAS, Astrophysics and Space Science, Astrophysical Journal are 2nd, 
3rd, 4th and 5th most preferred journals. Astronomy & Astrophysics hold 6th rank in most 
preferred journals but have highest average citations per paper (32.58) among top 20 journals. 
Astrophysical Journal is the highest impact factor (5.53) journal among top 20 most preferred 
journals. It is noticeable fact that the top 20 most preferred journals has published 17, 323 (84.84 
%) research articles during 1988-2017.  
6.9 Top 20 Research funding Agencies for Project based research 
 
Rank Research Project 
Funding Agency 
Country No. of project handled 
research articles 
Percentage 
   (out of 20311) 
1 NSF USA 1707 8.40 
2 NASA USA 846 4.16 
3 DST India 630 3.10 
4 DOE USA 602 2.96 
5 SFI Ireland 368 1.81 
6 DFG Germany 345 1.70 
7 COLCIENCIAS Colombia 335 1.65 
8 STFC UK 316 1.55 
9 CNRS IN2P3  France 312 1.54 
10 CONACYT Mexico 301 1.48 
11 FAPESP Brazil 300 1.47 
12 INFN Italy 287 1.41 
13 CEA France 279 1.37 
14 RFBR Russia 273 1.34 
15 CNPQ Brazil 270 1.32 
16 BMBF Germany 262 1.29 
17 NSFC China 261 1.28 
18 CAS China 251 1.24 
19 CERN Switzerland 239 1.18 
20 ARC Australia 238 1.17 
 Total 8422 41.42 
Table-09 
National Science Foundation (NSF), USA is on top of the project funding agencies followed by 
NASA USA, DST India, DOE USA and SFI Ireland on 2nd, 3rd, 4th and 5th positions respectively. Only 
China is among top 20 project funded research funding countries with India in Asian countries. 8422 
(41.42 %) research articles are produced from project funded research during 1988-2017. 
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6.10 Top 20 Prolific Authors 
 
Ran
k 
Author with affiliation No. 
of 
Publi
catio
ns 
Perc
enta
ge 
 
Total 
citation 
receive
d 
Averag
e 
citation 
per 
paper 
Citing 
Articles 
H-
Inde
x 
1 Banerjee, S., TIFR, Mumbai 962 4.74 30,444 31.65 16,989 68 
2 Kumar, A., DU, Delhi 552 2.72 19,648 35.59 12,063 59 
3 Aziz, T., TIFR, Mumbai 527 2.59 19,418 36.85 12,906 61 
4 Sarkar, S., VECC, Kolkata 520 2.56 29,415 56.57 23,050 61 
5 Kaur, M., Punjab Univ., Chandigarh 519 2.56 18,192 35.05 12,090 56 
6 Bhatnagar V.,  Punjab Univ., 
Chandigarh 
504  2.48 
19,064 37.83 11,374 59 
7 Beri S. B., Punjab Univ., Chandigarh 477 2.35 18,242 38.16 11,026 56 
8 Mohanty G.B., TIFR, Mumbai 456  2.25 16,493 36.17 11,072 56 
9 Mazumdar K., TIFR, Mumbai 446 2.20 17,300 38.79 11,762 56 
10 DAS S., IIT Bombay 445 2.19 16,379 36.81 11,039 57 
11 Bhattacharya S., SINP, Kolkata 432 2.13 15,415 35.68 10,691 54 
12 Sudhakar K., TIFR, Mumbai 419 2.06 17,711 42.27 11,988 57 
13 Gurtu A., TIFR, Mumbai 415 2.04 30,852 74.34 24,706 57 
14 Singh J.B., Punjab Univ., Chandigarh 398 1.96 15,882 39.9 11,383 56 
15 Ranjan K., DU, Delhi 389 1.92 16,140 41.49 9,965 53 
16 Maity M., TIFR, Mumbai 386 1.90 15,370 39.82 10,507 54 
17 Bose S., IUCAA, Pune 385 1.90 20,515 53.29 11,948 70 
18 Majumder G., TIFR, Mumbai 383 1.89 11,362 29.67 7,610 55 
19 Naimuddin M., DU, Delhi 383 1.89 15,744 41.11 9,769 53 
20 Jain S., TIFR, Mumbai 370 1.82 15,564 42.06 10,144 53 
Table-10 
Banerjee S., TIFR, Mumbai is the most prolific author of India in the field of Astronomy & 
Astrophysics, has contributed 962 (4.74%) papers with ACPP 31.65 and H index-68. Kumar A., 
DU Delhi; Aziz T., TIFR Mumbai; Sarkar S., VECC Kolkata; Kaur M., Punjab Univ. 
Chandigarh are on the 2nd, 3rd, 4th and 5th positioned respectively among most prolific authors. 
Bose S., IUCAA Pune has scored highest H-index (70) among top 20 prolific authors. Gurtu A., TIFR 
Mumbai has highest ACPP (74.34) with 415 papers and hold 13th rank among top 20 prolific 
authors. Among top 20 prolific authors, 9 authors are associated with TIFR, 4 with Punjab 
University, 3 with DU and remaining each one from VECC, SINP, IITB and IUCAA. The Co-
citation analysis graph has been given below which visualize the co-citation pattern. Each node 
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edge has been shown with a number that denotes how many times papers has been co-cited 
together. 
 
Graph-05: Co citation analysis graph 
 
6.11 Year wise authorship pattern 
 
Year One Author Two Author Three Author More than Three 
Author 
Total 
1988 86 156 70 42 344 
1989 81 156 74 51 362 
1990 130 176 92 57 455 
1991 118 158 82 69 427 
1992 80 145 82 85 392 
1993 100 176 98 123 497 
1994 89 161 81 96 427 
1995 90 144 82 106 422 
1996 90 140 76 91 397 
1997 107 131 99 123 460 
1998 72 141 104 131 448 
1999 96 131 101 120 448 
2000 88 146 95 143 472 
2001 94 175 134 158 561 
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2002 90 147 150 139 526 
2003 88 142 93 167 490 
2004 54 152 112 170 488 
2005 91 152 154 236 633 
2006 98 165 163 267 693 
2007 82 155 148 290 675 
2008 102 181 173 324 780 
2009 88 184 201 386 859 
2010 114 186 175 386 861 
2011 99 231 198 425 953 
2012 98 239 226 497 1060 
2013 122 252 224 547 1145 
2014 111 310 220 579 1220 
2015 89 259 262 601 1211 
2016 100 250 264 722 1336 
2017 94 265 259 651 1269 
Total 2841(13.99%) 5406(26.62%) 4282(21.08%) 7782(38.31%) 20311 (100 %) 
Table-11 
India has published 2841(13.99%) research papers in single authorship, 5406 (26.62%) papers in 
two authorship, 4282 (21.08%) papers in three authorship and 7782 (38.31%) papers published 
in more than three authorship during 1988-2017 in the field of Astronomy & Astrophysics. The 
authorship trends indicate that multi authorship research or collaborative research work was 
more focused in Indian A & A research during 1988-2017. The single authorship research is less 
but have a significant contribution (13.99%). The Scientists are more involved in collaborative 
research than individual research. Graph-06 is visualizing the author’s collaborative pattern in 
research; the prolific authors from India are shown on outer nodes of graph. The Bibliographic 
coupling graph has been shown as graph-07 that visualizing the bond of relation among the 
research work of the scientists.  
Graph -06: Co-Authorship occurrence graph 
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Groph-07: Bibliographic coupling graph 
 
Degree of Collaboration 
In order to find out the potency / Degree of Collaboration (DC), the following formula 
given by Subramanyam K.18 has been applied- 
 
DC =        Nm / Nm + Ns  
 
(Where, DC = Degree of Collaboration, Nm = Number of Multiple Authored Papers and 
Ns = Number of Single Authored Papers) 
 
Hence, Degree of Collaboration (DC) = 
 
 
The degree of collaboration during 1988-2017 calculated 0.86; it indicates that there is high level 
of collaborative research publications than individual publication. Indian Astrophysicists are 
more focused on group research than independent research. 
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7. Findings and Conclusion 
 
The study explores Scientometric analysis of India’s Astronomy & Astrophysics research as 
expressed in Web of Science (WoS). The research productivity was in swing but has shown a 
steady growth during 2008-2014 and highest CAGR (29.71 %) was recorded in the year 2005. 
The above analysis reported that India’s Astronomy & Astrophysics research is growing with an 
average of ~ 5 % yearly. Astronomy & Astrophysics has shared only 1.79 % research publication 
in India’s gross research publication during 1988-2017 which is very less and uplifting is needed. 
India holds 13th position in the field of Astronomy & Astrophysics research in the world. India 
has published 88.07 % research work in referred research journals. About One-third (30.56 %) of India’s 
Astronomy & Astrophysics research has published in open access journals. Physical Review-‘D’ 
was the most prolific publishing journal during 1988-2017. TIFR, Mumbai is the highly 
productive institution. A Scientist of TIFR Mumbai namely, Banerjee S., is the most prolific 
author in India in field of A & A. India is collaborating with developed and leading researcher 
countries of the world. Indian Astrophysicists are more focused on group research than 
independent research. The collaborative researches are more preferred and resulted as multi-
authorship pattern in research publications.  
The image that emerges the source of efficiency is complex. There are various interacting 
aspects that work as add to research productivity. Research group magnitude or facility to access 
the resources is just one; which on the facts available may not be awfully significant. 
Interpretation of research productivity must consider the personal, inspirational and 
organizational working environment, and the communication among them. Although, the above 
quantitative analysis and finding indicates that Indian Astronomy & Astrophysics research 
publication has grown four times during the last thirty years. Researcher are working actively to 
increase the number of research articles; prefer to publish in high impact factor journals, and 
collaborating with leading institutions of the world to establish a high position in domain of 
research. The above analysis reveals that Indian Astronomy & Astrophysics research is moving 
in forward direction with a steady growth but more focus and encouragements are needed to 
improve the world ranking with more number of publications in high impact factor journals. 
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